Reversal of 2-Cys peroxiredoxin oligomerization by sulfiredoxin.
Hydrogen peroxide (H(2)O(2)) regulates the structure and function of 2-Cys peroxiredoxins (Prxs). Upon oxidation by excess H(2)O(2), Prxs become overoxidized to a sulfinic acid of its peroxidatic cysteine residue, resulting in a structural change from a small oligomer with peroxidase function to a large oligomer with chaperone function. Then, sulfiredoxin (Srx) reduces the overoxidized Prxs by an ATP-dependent mechanism. Although Srx is known to repair the overoxidized forms of Prx, the role of Srx in the reversal of Prx oligomerization remains to be elucidated. Here we investigated whether Srx1 directly facilitates the dissociation of yeast Prx1 (YPrx1) from a high-molecular-weight (HMW) complex to a low-molecular-weight (LMW) complex in vitro. Srx1 reactivates the YPrx1 peroxidase activity that is inactivated by H(2)O(2), whereas it decreases the chaperone activity enhanced by H(2)O(2). We show that Srx1 dissociates the H(2)O(2)-induced HMW YPrx1 complex, and that the Srx1 Cys84 residue is critical for its dissociation. In contrast to wild-type Srx1, an inactive Srx1 mutant (Srx1-C84S) did not induce the reactivation of inactivated YPrx1 or dissociation of the HMW YPrx1 complex. We revealed that Srx1 interacts directly with YPrx1 in yeast cells using bimolecular fluorescence complementation. Taken together, these findings suggest that Srx1 regulates YPrx1 function and structure in yeast cells through a direct interaction.